Qualitative and quantitative analyses of virtually all subtypes of influenza A and B viral neuraminidases using antibodies targeting the universally conserved sequences.
Neuraminidase-induced immune responses are correlated with protection of humans and animals from influenza. However, the amounts of neuraminidase in influenza vaccines are yet to be standardized. Thus, a simple method capable of quantifying neuraminidase would be desirable. Here we identified two universally conserved sequences in all influenza A and B neuraminidases, one representing a novel finding of nearly 100% conservation near the enzymatically active site. Antibodies generated against the two highly conserved sequences bound to all nine subtypes of influenza A neuraminidase and demonstrated remarkable specificity against the viral neuraminidase sequences without any cross-reactivity with allantoic and cellular proteins. Importantly, employing these antibodies for the analyses of vaccines from eight manufacturers using the same vaccine seeds revealed marked variations of neuraminidase levels in addition to considerable differences between lots from the same producer. The reasons for the absence or low level of neuraminidase in vaccine preparations are complex and could be multi-factorial. The antibody-based assays reported here could be of practical value for better vaccine quality control.